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CLAIMS 



What is claimed is: 

1 . A compact apparatus for forming a high contrast, low distortion image of a 
patterned object including: 

a light refractor for reflecting and refracting light, the light refractor 
including: 

an imaging surface against which a pattemed object to be imaged is to 
be placed to form an apparent image of the pattemed object in the 
light refractor; 

a viewing surface adjacent to the imaging surface and through which 
an image of the object to be imaged is projected, the viewing 
surface forming an angle y with the imaging surface; and 
a further surface adjacent to the imaging surface 
at least one lens adjacent to the viewing surface and for receiving and 
focusing an image of a pattemed object projected through the viewing 
surface, the lens having a lens plane which is perpendicular to an 
optical axis of the lens, the lens plane forming an angle 5 with the 
viewing surface; 

wherein the angles y and 5 are formed to substantially equalize a path 
length of a first light ray traveling from one part of the apparent image 
of the pattemed object to the lens plane with a path length of any other 
light ray substantially parallel to the first light ray and traveling from 
another part of the apparent image of the pattemed object to the lens 
plane, 

2. The apparatus of claim 1 wherein the angles y and 5 are related by the 
equation: 



0.7 < (n^ - sin^6)'^Xcoty)(sin5)+sin^5 ^ 1.3# 
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3, The apparatus of claim 1 wherein the angles y and 5 are related by the 



4. The apparatus of claim 1 wherein the angles y and 5 are related by the 



5, The apparatus of claim 1 wherein the part of the imaging surface against 
which an object to be imaged is to be placed is able to have at least one light ray 
scattered from each portion thereof such that the intersection of the at least one 
light ray and the viewing surface form a first angre,j£idj' ao G> i< i it"t tD' t h o n't^@iseQi t)iOTi 'i ^& 



6. The apparatus of claim 1 further including at least one light source located 
adjacent to the light refractor and for emitting incident light which enters the light 
refractor to create an image of the patterned object at the viewing surface. 

7. The apparatus of claim 6 wherein: 



a first edge opposite the imaging surface and adjacent to the viewing 
surface; and 

the light source is a strip of light emitting diodes (LEDs) oriented towards 
and parallel with the viewing surface and adjacent to the first edge. 

8. The apparatus of claim 1 wherein: 
the at least one lens has a diameter; 
the object to be imaged has a length dimension; and 

the diameter of the at least one lens is smaller than the length dimension of the 
object to be imaged. ' - 



equation: 



0.85 < (n^ - sin^5)'''Xcoty)(sin6)+sin^5 ^ 1.15 • 



equation: 



0.925 < (n^ - sin^5)'^Xcoty)(sin5)+sin^6 < 1.075 • 




limag'iiig-tym foee, which is*less than 90 degrees. 





sf-707183 



27 



9. The apparatus of claim 2 wherein the part of the imaging surface against 
which an object to be imaged is to be placed is able to have at least one light ray 
scattered from each portion thereof such that the intersection of the at least one 
light ray and the viewing surface form a first angle^^ ^}aeoirt *t ^tfte4nlCT seetf 

J, which is' less than 90 degrees. 



10. The apparatus of claim 3 wherein the part of the imaging surface against 
which an object to be imaged is to be placed is able to have at least one light ray 
scattered from each portion thereof such that the intersection of the at least one 
light ray and the viewing surface form a first angle,jg^B©ei¥t-ta'thc-iiiterijLCLiui^ 
Ar* \d c m m g " ^ rirffT oe"ai?td"fee4i^^ which is* less than 90 degrees. 

1 1 . The apparatus of claim 4 wherein the part of the imaging surface against 
which an object to be imaged is to be placed is able to have at least one light ray 
scattered from each portion thereof such that the intersection of the at least one 
light ray and the viewing surface form a first angle,^^ Q®e i'it 4o*the»mte 
lb©jae y^dng . QugfaGc -a n d"^^ ^ which is^ess than 90 degrees. 

12. A method of imaging a pattemed object comprising: 

providing a light refractor having an imaging surface, a viewing surface 

and a further surface; 
forming an angle y between a plane defined by the viewing surface and a 

plane defined by the imaging surface; 
placing the pattemed object against the imaging surface of the light 

refractor; 

projecting incident light into the light refractor; 

scattering the incident light off the imaging surface and pattemed object 

and through the viewing surface; 
providing a lens adjacent to the viewing surface; 

forming an angle 5 between the plane defined by the viewing surface and a 
lens plane of the lens; 
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fixing angles 5 and angle y to equalize a path length of a first light ray 
traveling fi-om one part of an apparent image of the patterned object in 
the light refi-actor to the lens plane with a path length of any other light 
ray substantially parallel to the first light ray and traveling from 
5 another part of the apparent image of the patterned object to the lens 

plane. 



a 
a 



13. The method of claim 12 wherein the step of fixing angle 6 and angle y 
includes relating angle 5 and angle y according to the equation)^ 

10 0.7 :^ (n^ - sin^6)'''Xcoty)(sin6)+sin25 ^1.3. 

14. The method of claim 13 wherein the step of fixing angle 5 and angle y 
includes relating angle 5 and angle y according to the equation) 

0.85 < (n^ - sin^8)'''Xcoty)(sin5)+sin^5 ^1.15, 

15. The method of claim 12 wherein the step of fixing angle 5 and angle y 



% 

15 



r-.i 



a 



includes relating angle 5 and angle y according to the equation) t 
0.925 < (n^ - sin^5)'^Xcoty)(sin5)+sin^5 < 1 .075^ 



'^M 20 16. The method of claim 12 wherein the step of placing the pattemed object 

against the imaging surface includes placing the pattemed object against portions 
of the imaging surface which are able to have at least one light ray scattered 
therefrom such that the intersection of the at least one light ray and the viewing 
surface form a first angle^^ ^ia&^iM ^-hc»iiiiitcr >a c Qlj i@n" ® &t t 
^ 25 &@iimiag ifflg* s ui »fei 0 o ^ whicn^s less than 90 degrees. 



a 



17. The method of claim 13 wherein the step of placing the pattemed object 
against the imaging surface includes placing the pattemed object against portions 
of the imaging surface which are able to have at least one light ray scattered 
30 therefrom such that the intersection of the at least one light ray and the viewing 
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surface form a first angle^^HP 

/nil 

5, which is less than 90 degrees. 



18. The method of claim 14 wherein the step of placing the patterned object 
against the imaging surface includes placing the pattemed object against portions 
of the imaging surface which are able to have at least one light ray scattered 
therefrom such that the intersection of the at least one li^ht ray and the viewing 
surface form a first angle, jgd}agQa tJi>Jja£jLi ^^ 



th c 4ifm g iH'a«faW'feee , which is less than 90 degrees. 



i.L. kl 



19. The method of claim l^|^^^erein|th^step o^f placing me pattemed object 
against the imaging surface includes placing the pattemed object against portions 
of the imaging surface which are able to have at least one light ray scattered 
therefrom such that the intersection of the at least one light ray and the viewing 
surface form a first angle^^^[ j»aee@t4@^fe #i^^ 

, which IS less than 90 degrees. 
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